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Erosion of elephant trunk Dacron graft limb by
thoracic endograft causing acute aneurysm
expansion
John W. Fehrenbacher, MD, and Robert A. McCready, MD, Indianapolis, Ind
We recently treated a patient in whom a Gore TAG thoracic endograft (W.L. Gore and Assoc, Flagstaff, Arix) had been
used to repair a descending thoracic aneurysm as the second stage of a hybrid procedure. This patient had previously
undergone repair of ascending and aortic arch aneurysms, with an elephant trunk graft limb placed in the descending
thoracic aorta for subsequent repair of the descending thoracic aneurysm. Eight months after placement of the thoracic
endograft, the patient presented with an acutely expanding and symptomatic thoracic aneurysm. The patient was
operated on urgently. The proximal portion of the endograft had eroded into the previously placed Dacron elephant
trunk limb. The proximal portion of the endograft was removed and was replaced with a Dacron graft. The management
of this patient forms the basis of this report. ( J Vasc Surg 2009;49:491-3.)Thoracic endografts are being used with increasing
frequency to treat a variety of thoracic aortic pathologies,
including traumatic aortic injuries, acute and chronic
dissections, and thoracic aneurysms.1-6 Thoracic en-
dografts have also been used in patients who have under-
gone elephant trunk procedures to treat aneurysms involv-
ing the ascending aorta, aortic arch, and descending
thoracic aorta.7-10 Similar to the experience with endograft
treatment of infrarenal aneurysms, complications such as
endoleaks, device fracture, infection, and graft migration
have been described after the treatment of various aortic
pathologies.1-6,11-12
CASE REPORT
In 2002 a 41-year-old man underwent repair of a type I aortic
dissection in which the ascending aorta was replaced with a 26-mm
Dacron Hemashield graft (Boston Scientific, Natick, Mass) with
valve-sparing aortic root replacement. In 2005 he presented with
unstable angina, moderate-to-severe aortic insufficiency, and aor-
tic arch and descending thoracic aortic aneurysms. The descending
thoracic aneurysmmeasured 3 cm. The aortic arch and descending
thoracic aneurysms were secondary to chronic dissection, with the
dissection ending in the mid-to-distal descending thoracic aorta
(T7). Cardiac catheterization found severe left main coronary
artery stenosis.
The patient was treated with resection of the previously in-
serted ascending aortic graft. A composite 30-mm Dacron graft
with a 29-mm St. Jude Valve (CarboMedics, Austin, Tex) was used
to replace the ascending aorta and aortic arch under hypothermic
circulatory arrest with selective antegrade cerebral perfusion. The
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Dacron graft. Separate Dacron grafts were anastomosed to the
innominate, left carotid, and left subclavian arteries. The elephant
trunk limb was anastomosed to the proximal descending thoracic
aorta in preparation for subsequent repair of the descending tho-
racic aneurysm.
In 2006 the diameter of descending thoracic aneurysm had
increased to 6.2 cm. The patient’s proximal landing zone consisted
of a 10-cm length of 30-mm elephant trunk limb, and distally, 12
cm of normal aorta that was 24 mm in diameter proximal to the
celiac artery. The descending thoracic aneurysm was repaired with
two TAG thoracic endografts (W.L. Gore and Assoc, Flagstaff,
Ariz). First, a 26-  100-mm graft was placed in the distal
descending thoracic aorta, and a 34-  200-mm graft was placed
within the 30-mm elephant trunk limb. Completion aortography
demonstrated no endoleaks. A computed tomography (CT) scan
in July 2007 demonstrated that the thoracic aneurysm had de-
creased to 5.7 cm (Fig 1).
Onemonth later (8 months after the endograft procedure), he
was admitted with malignant hypertension and chest pain. A CT
scan demonstrated that the descending thoracic aneurysm had
increased to 7.0 cm (Fig 2). He was taken to the operating room
urgently for repair of the painful expanding thoracic aneurysm.
A left lateral thoracotomy through the fourth interspace was
performed. The left femoral artery and vein were cannulated, and
the patient was placed on cardiopulmonary bypass. After deep
hypothermic circulatory arrest was achieved (15°C core tempera-
ture), the aneurysm and endograft were opened.
When the thoracic aneurysm and the endograft were opened,
it was apparent that the proximal portion of the endograft had
produced a fracture of the suture line where the elephant trunk
limb had been anastomosed to the proximal descending thoracic
aorta. Two holes were found in the elephant trunk limb that
appeared to be the result of perforation of the elephant trunk limb
by the scalloped portion of the endograft. The proximal portion of
the endograft was removed, and the perforations were oversewn
under circulatory arrest from inside the graft. A 30-mm Dacron
Hemashield graft (Boston Scientific) was then anastomosed to the
elephant trunk limb. The distal end of the new Dacron graft was
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the distal endograft in the anastomosis. The patient made an
uneventful recovery.
DISCUSSION
Patients with extensive aneurysms involving the as-
cending aorta, aortic arch, and descending thoracic aorta
represent a formable therapeutic challenge. A two-stage
Fig 1. A computed tomography scan in July 2007 demonstrates a
descending thoracic aortic aneurysm with the endograft.
Fig 2. A computed tomography scan in August 2007 demon-
strates interval enlargement of a thoracic aortic aneurysm.procedure has traditionally been performed in which theascending aortic and aortic arch aneurysms are repaired
through a median sternotomy under deep hypothermic
circulatory arrest with placement of the elephant trunk limb
into the descending thoracic aorta. The Dacron graft is
then anastomosed to the proximal descending thoracic
aorta. The second stage of the procedure has traditionally
been accomplished through a left thoracotomy or a thora-
coabdominal approach, depending on the distal extent of
the aneurysm. However, the two-stage open approach is
associated with substantial morbidity and mortality.1
In our patient, the scalloped ends of the endograft
overlapped the proximal suture line of the previously placed
elephant trunk. Elephant trunk grafts are usually con-
structed, as in this case, with a 10-cm length of graft distal
to the left subclavian. Avoiding this overlap could possibly
have prevented the erosions and likely the suture line
fracture at the site.
Endografts are being used to treat a variety of thoracic
and aortic pathologies, including thoracic aneurysms.2-5
The Gore TAG graft was the first commercial device ap-
proved for use. In 2005 Makaroun et al2 reported a multi-
center trial in which 139 patients were treated with the
TAG graft, with favorable results.2 Aortoesophageal fistula
subsequently developed in two patients in their series, and
four patients died of aneurysm-related causes. An adverse
event associated with implantation of the graft occurred in
32%. At the 24-month follow-up, 17 patients had 5 mm
of aneurysm sac enlargement. In a subsequent report in
2008, Makaroun et al5 reported aneurysmal sac enlarge-
ment in only 2.9% of patients at 24 months with the new,
modified low-porosity TAG graft.
Several centers have described using thoracic en-
dografts to complete the elephant trunk portion of the
operation, termed the hybrid operation.7-10 The hybrid
operation can be accomplished as either a two-stage proce-
dure, as was done in our patient, or it can be done as a
single-stage procedure. In the single-stage procedure, the
endograft can be placed from either the femoral artery or
through the open aortic arch while the patient under deep
hypothermic circulatory arrest. Because the Dacron graft
used to replace the ascending aorta and the aortic arch is
sutured to the distal aortic arch, some authors believe that
this provides a more secure proximal fixation point for the
endograft that should prevent subsequent migration of the
endograft.7-10
Greenberg et al10 reported 22 patients undergoing
endovascular completion of the elephant trunk procedure.
Two patients in their series presented with subsequent
growth of their aneurysms—one had a type III endoleak
and the second patient had a type IV endoleak. Carroccio et
al7 described 11 patients undergoing the hybrid procedure
with a mean follow-up of 11.8 months. One of the four
patients in their series with1-year follow-up was found to
have an increase in the size of the aneurysm and is being
monitored.
Toyama et al13 reported a patient very similar to our
patient in whom a homemade thoracic endograft eroded
into the elephant trunk limb and resulted in rupture of the
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stage repair of a distal aortic arch aneurysm and descending
thoracic aneurysm 5 years previously. At exploration, the Z
stent had caused two perforations in the endograft, which
was exactly what we encountered in our patient. These
authors also removed the endograft and replaced it with a
Dacron graft. In contrast to the generally favorable results
reported by Greenberg and Carroccia, Toyama et al13
report that among the 24 patients treated with the hybrid
procedure, subsequent rupture or late endoleaks developed
in five patients
CONCLUSIONS
The hybrid repair of extensive thoracic aneurysms in-
volving the ascending aorta, aortic arch, and the descend-
ing thoracic aorta using endografts is an attractive thera-
peutic option. The hybrid approach has decreased the
morbidity and mortality associated with open repair of the
thoracic aneurysm. Perforation of the elephant trunk limb
by the endograft appears to occur infrequently. Avoiding
contact of the endograft with the proximal elephant trunk
suture line could possibly prevent this complication, which
may result in acute expansion or rupture of the aneurysm.
Because of this, life-long surveillance of these patients with
radiographic imaging is warranted. Long-term follow-up
will determine the ultimate role of the hybrid procedure in
the treatment of patients with extensive thoracic aneu-
rysms.
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